Disposition of mitochondrially bound hexokinase at the membrane surface, deduced from reactivity with monoclonal antibodies recognizing epitopes of defined location.
A panel of monoclonal antibodies against rat brain hexokinase (ATP: D-hexose 6-phosphotransferase, EC 2.7.1.1) has been employed to investigate the orientation of the mitochondrially bound enzyme on the mitochondrial surface. Based on their ability to immunoprecipitate truncated forms of the protein, obtained by in vitro translation of truncated versions of the mRNA, the epitopes for seven monoclonal antibodies were mapped to regions consisting of 20-50 amino acid residues within the sequence of the N-terminal half of the enzyme. There is extensive sequence similarity between the N- and C-terminal halves of this enzyme, which is thought to have evolved by a process of gene duplication and fusion. However, these antibodies react selectively with epitopes in the N-terminal half, and thus epitopic regions for several of these antibodies could be further defined by eliminating from consideration regions showing substantial sequence similarity with the C-terminal half. The epitope for one of the monoclonal antibodies, designated 4D4, was shown to involve the extreme N-terminus of the enzyme; selective proteolytic modification of this region resulted in loss of immunoreactivity. Relative location of epitopes for three other antibodies, designated 2B, 1C5, and 4C5, within a 20-residue segment was deduced from effects of modifying sulfhydryl residues within this segment on immunoreactivity. Thus, by a combination of sequence analysis and experimental methods, the epitopes for these seven antibodies could be localized to defined regions within the overall sequence. The ability of these antibodies to prevent binding of hexokinase to mitochondria, and their ability to recognize the mitochondrially bound enzyme, provided a basis for assessing the relative proximity of the corresponding epitopes to the mitochondrial surface when the enzyme was bound. The disposition of the bound enzyme on the mitochondrial surface was deduced by relating these results to the proposed structure for brain hexokinase.